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(54) YCTPO&CTBO A/1H PEMOHTA OBCAA' 
HOW KO/lOHHbl B CKBAXWHE 

(57) MsoopereMMC othocmtca k axcnAyaTaiiMM 
ho^tahux if nsoeux ckbaxmh m mox6T 6utv 
McnoJiwaoaaHO npn HapautMaamtw ucmcmtmo* 

fO KOAfcUA M COJA&HHM 3*pAH0B K3 TBMnO MAX- 
MUX MaTepMi/ioB aa o6caAHOA xoaomnoA. 
Ucaw - pactuMpeHftte tcxmqa orwacxnx aoa- 
MOXMOCTeA yc.poAcraa aa chct o6ecne**CMM* 

OAHOBpCMCHHOrO C yCT8H0BX0H D^MOHTMOfO 



narpyGxa TaMnoHMpoaaHMA 3*koaohhoA 30- 
hu. Ana 3Toro paAMaAWHua otabpctma nonoro 
ujtoka nepaxpuTw a mcxoahom nonoxcHWM 
repMamsHWMH neperopoAKAMM mcxay n<APO- 

IJMAMHAP&MH. nO/IWA UITOK B HMXH6A M3CTM 
MM66T yCTaKOB/ltHHUA Ha KttM C B03MOXMO- 

ctwo orpaHMseMMoro oceaoro nepeuemeMMR 
MMAMHAPM^ecxMA nepeKpuarreJib c $p*xu*- 
ohhum ^OHapeM. B nonoM uiroxe noA mmahh- 
APMH6CKMM nepexpuBBTeneM auno/iH6HW 
paAKAAtHua OTaepcnt*. IJmamhaphhcckmA ne- 

P©XpUBBTCflW yCTBHOBABt* C B03MOXHOCTWK) 

nepexpwTMa nocneAHMx npn xoa« turoxa 
aaapx. Uocne aaxanxM m npoAaaxti TSMnoHax- 
Moro MBTOpMB/ia pacnoAaraiOT pomohthuA 
narpyfax HBnpoTMB aoMw MapyiueHMx oGcba- 
moA xoaohhw. nepaMemoMHeM ycrpoAcTaa 
aaepx nepexpuaaiOT paAManbHue OTBepcmn 

MHilMHAPMSaCKMM OCpCKpMBATC/ieM. 3aTCM B 

ycrpoACTae co3a«k>t pa6o>iee A»HxeMne. rtpw 
3tom axopw bxoamt b 3auenneHwe c xoaohhoA. 

2 MA. 
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M3o6p«TCMKe othocmtca x 6ypcmmx> m 
3xcnnydTauMM hc4>t»mwx m raaoaux cxaaxMM m 
moxot Mcnoab3oaaTbca rjm HapaiUMaaHMM 

l40MCHTHOfO KOAkUa M COSABHMM 3*pAHOB MS 
TSMnOHflXNUX MflTtapWAAOB 3A OOCAAHOA XO* 

aomhoA c nocACAytomeA repMentaauneA 06- 
caAHoA xoaommu MeTaAAinecKMM nAacrupcM 
a hc^tahwx, rasoBux h boa»hux ckmxmhax 

UftAfcK) H306p€TeHHB ABilflOTCA paCUIMP*- 
HM6 TaXHOAOrKSeCXMX B03M0XH0CT6A yCTpO*- 

ctbb nyraM o6«cneM€MMA oAHoapetMHHoro c 

yCTBMOBXOA pCMOMTHOrO IBTpyGxa TaMfK>MI»- 

poaaHMa aaxoAOHHoA sohu. 



. Ha 4>Mr. 1 M3o6paxcM0 ycTpoACTao Ann 

P6MOHTB OGCBAHOA KOAOHHW B CKB8XMHC, Cny- 

meHHoe a cxaaacMHy, a momcht aaxasxM ian- 
noHMpywiqero MaTepMana: na 4>Mr. 2 - to xe. 
npM ycraNoaxa nAacrup*. 

YCTpOACTBO AAA pBMOHTB 06caAM0A XO~ 

aohhu a cxaaxMH© coctomt M3 axopa 1 . CAyxa- 
mero A^A onopM ycTpoAcTaa Ha xoAOHHy. 
rHApaaAHHecxoro AOMxpara a anAe xopnyca c 
noCAdAoaaTdAkHO ycTBHOBneHHUMH a HeM 
rMAPOUHAMHApaMN 2 c ropMeTMMHUMH nepero- 
poAxaMM 3 MOXAy hnmm. B xopnyce tcaccko- 
nMMacxM ycTAMoaACM noAhiA ujtok 4 c nopui- 

HAMM 5. paCnOAOXeMHUMM B rHAPOUMAHHA* 
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pax. m paAManbHUMM ot bg pern a mm A a/»« can- 
an nonocTM uiroxa c oo/ioctahm r mapoum^mh- 
APob. PaAna/iwHwe otbbpcth* A nepexpurw b 
mcxoamom nonoxeHMM repMenwHUMM nepe* 

ropOAKdMH MGXCAy UMnHHAP«MM. B HMXMBA 5 

nacTH no/ioro urroxa ycnKoaneHa ixap&b/im- 
necicaji Aopunpyiomafl roaoaxa 6. 

Me*Ay xopnyco* m iMAPaBAMvecxoA ao- 
pHHpyiotueA roAoaxoA pacnoaoxeH P€momt- 
huA naTpyGoK 7, B hmxhoA sacm noAoro 10 
ujTOica noA iHAP3Bn*«iecxoA AOpHttpytouieA 
rorr>axoA ycraHoaAe* c ro3«oxhoctuo orpa- 
HMMCHHoro oceaoro nepoMeuteHMa ukamhapm- 
secicMA nepexpuaareA* B c $pmkumohhmm 
tOHapeu, a cioa um/imhapw*46ckmm neperpu- 15 
aaTeACM a nonoM urroxe awnoAHenu paAnaAW- 
Hue oTaepcTHn 9 Ana UMpxyAauK* a mcxoanom 
noAOxceHMM TaMnoHaxMoro MaTepna/ia. B 
aepxneA sacm noAuA urrox 4 xecrxo csasaH 
c TpaHcnopTHOH koaohhoA Tpy6 (m8cocmo- 20 
KOMnpeccopKWMM Tpy5aMw) 10. 

YcTpoftCTBO A"a pewoHTa ofcaAHoA xo- 
noHMu a CKaaxuHe pa6oTaeT CAeAyumHM 06- 
paaoM. 

floc/te cnycica ero Ha rpaHcnopmoA xo- 25 
noMMc Tpy6 b cxaaxMHy paAna/ibHbie oroep- 
CTHtt 9 pacnanaraiOTca HanpoTMB 3ohu 
HapyuieHMa o6c*ahoA koaohhu. OTxpuaaxn- 
ca paAMa/tkMue OTBepcma 9 nepeMeujeHMeM 

yCTpOACTBd BHM3. B MCXOAHOM nOAOXBHKM pa- 30 

AMajibMfcie OTBepcTMa A nepexpuTu. Plpn Ta- 
xom pacnoaoxeHMM paAMaAbKU x OTaepcmA A 
m OTKpuTux poA^aafeHux OTaepcTMax 9 npoto- 
BOAwrca saxasxa TaMnonaxHoro Marcpwavia b 
3ony HapyuieNMa ofcaAHOA koaohhu m 3a/vae- 35 
/iHBaHHe ero aa o6caAHyx> xoAOHHy. 

riocne 3a ican km m npoAaaxM TannoHaxHO- 
ro MaTepMana rrocno/iaraxrr peMOHTMuA nay 
py6ox HanpoTMB sohu HapyuieHua o6cbahoA 
kojiohhm. HepeMeiMeHMeM ycTpoAcraa bbcpx 40 
nepexpuaaiOT paAMdiibHtie OTsepcTna 9 um- 
/iMHAPHsecxMM nepexpuBBTeneM 8. 3areM a 
ydpoAcTBe co3Aax>T pa 6onee AaBACMwc. npn 
3tom axopb 1 bxoamt b 3auenAeHne c koaoh- 
hoA. 45 

nepeMetueHHOM TpaHcnoprnoA koaohhu 
rpy6 BBCpx n pOTs rw aa k>t mopaaAMsecKyo ao- 
Ph wpyiomyw ro/iOBxy Bnyrpw peMOHTMoro nar- 
py6xa. oTeepr.TMH A uiroxa iuxoaat mj 
repMeTWMux neperopOAOK m xmaxoct^ no- 50 
crynaeT b umamhapu rMApaBiimecKoro aomk* 



paTa ($nr. 2). ripM AanwHBAujcA saxaixe xma-. 
koctm fMAPaaAMMecKHA aomkpbt npomniBaeT 
ro/ioaxy 6 attyrpM pomohthoto naTpy6ra hb 
AflWMy, paanyio xoay nopuiHeA. Oahobpchbh* 
mo ocyiaecrmnaioT noAMM TpaHcnopTMoA ico- 
aomhu Tpy6 hb Bc/iMHMMy xoAa nopuiHeA 
AOMKpaTa. OcTBBtuyiocfl «iacTb paMOHTHoro 
naTpyCxa pacuiMpaioT npoTamaaHHBM toao- 
bkh 6 c noMOiuwe TpaHCnopTHoA koaonhu 

Tpy5 M TBAOBOA CMCTOMU. 110016 pBCUUHpBHMR 

m npMxaTMft paMOHTHoro naTpyGxa no aceA 
AflMMe ycrpoAcTBO cnycxaioT a xpaAHee mmx- 
nee noaoxeHMe, OTxpuaaiOT paAMa/tkHue or- 
aepcrxa 9, npoMwaaiOT cxaaxHiiy ao auHuaa 
TaHnonaxHoro MarepMa/ta m noAHMMaiOT ycrr- 
poAcrao M3 cxaaxMHu. 

OopMyna h3o6pctchmji 
YcTpoAcTBO Ana pcMOMTa o6cbahoa ko- 
aomhu a cxBaxMHC, axniOMaioiiiee xopnyc c 
axopeM m nooieAoaaTeiikNO pacno/ioxeHHu- 

MM a HCM rMApOUMAMHApaMM C rCpMCTMNHWMM 

neperopoAxaMM MexAy mmmm. t€ a cc ko n mm©- 
ckm ycraHOB/ieHHuA a ropnyce nonwA uitok c 

nOpiiJHflMM, paCnO/IOXOHHWMM B rMAPOlJHAMH- 

APax, m paflMan WMWMM otbcpcthhmm /yi» cbmsm 

rtOAOCTM UJTOKa C nO/IOCTflMM fH ApOUH/1 M HA' 

poa. rKApaaAMteCKyio AopHMpyiouiyx) ro/io- 
axy. yCT3HoencHMyK) a HuxneA mbctm noAoro 
urroxa, ycraHOBAeHHbiA MexAy xopnycoM m 
rHAPaaAMsecxoA AOpHMpyioujeA toaobkoA pe- 
mohthmA naTpyGox m TpaHcnopTHyio KOAOHHy 
Tpy6. xecTKO caa3aHHyio c toaum ujtokom b 
aepxHBA ero MacTH. ot a a x> tue eca tcm. 
•rro, c MeAkio pacuiHpeHMa TcxHo/iomsecKMx 
BOSMOXHOCTeA ycTpoAcTBd nyreM o5ecnese* 

HMH OAHOBpeMeHHOrO C yCTdHOBKOA P6MOHT- 

Moro naTpy6xa TdMnOHMpOBdHMa aaxo/ioHHOA 
30hm. paAMdnwHbie OTBepcTna no/ioro uiToxa 
nepexpuTw a mcxoahom noAoxeHMH repMe- 
tmmhumh neperopoAxaMM MexAy rwAPom** 

AMKAPaMM. npw 3TOM nODbfA UITOK B HMXH€A 

MdCTM MMeeT y era hob a ch m u A na neM c bo3* 
MoxHocTkK) orpanHHeHHoro oceaoro nepcMe- 
lueHMa uMAMHAPMMecxHA nepexpuBBTeaw c 

^pMKUMOHHWM <$K)Map€M, B nOAOM UiTOKe HOA 

UMAMHAPMMecxMM nepexpuBaieABM awnoAHB- 

HW paAMaAbHWB OTBepCTMB. d UMAMHAPMHe- 

ckmA napexpuaaTeAw ycTanoaAeH c aoaMox* 
hoctvo nepexpuTMu noc/ieAHHx npn xoa* no- 
Aoro unoxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1 , serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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